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(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically generate 
drawing data for a block diagram from RTL data for an 
integrated circuit device. 

SOLUTION: In a state that the graphic data of various 
circuit blocks are registered in a data storage means 11, 
RTL data inputted to a data input means 1 2 are analyzed 
by a syntax analysis means 13 and a context analysis W 
means 14 and logical structure data connecting nodes by 
edges are generated. Since a drawing generation means 
1 5 generates the drawing data of each block diagram by 
substituting the graphic data for the nodes of the logical 
structure data and substituting connection wires for the 
edges, the block diagram can be automatically generated 
from the RTL data of the integrated circuit device. 
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[*M¥i8*©«lB] 

S«IIli&£Sg©RTL (Register Transfer Level)^- 

1 fctettKx ^^gs^fcg^o-c^a •;, *H 
WLomBr- f nsmmte.?- zm%z nx <,>■*> 7 s - *ib 

««lsI?§^a©R T Lf-fAif-fAAJ^f-^ 
AA^i. 

1^-* A*#SKf-$A*§n/cRTLf-f 20 

:£M8?#t u r «*iib tmi&BXk t uz*tm l * -/ - f a* 
siifc tciwex y v>zmffigemic&i&Lx7'a ~j?m 

Tt^gg*^ 2 ibss©^- zmmm.. 
mnm4 ] vttsBimazjSi&sticj: v f-$^?ia 

- # mtt&bmffi u x osm^js 2 iets©-r- w&m 
mm.. 

t mm?- # £ 7- * &s.r * it tm 2 & t, > u 4 ©ran 
fBts©^- ^s^g. 

Ci. 

FfCfcfJ&l/Tc.^- Frt*x 9 i/Xffl&Z 50 



^2 00 0-2 59 67 7 
2 

n-c i> s mmmmr- * set, 

* a2j s n/citriB rtlt- zzzmmft l -cjikfp 
ussitsteHssicc^fEDb/c^- f#x ^-cg^sn 

stiiBifes«3*7 : -^©^- F^frfBiaB^-^tcajfe-r 

Siifc MIBx *&&iei|g{cg& Lt^o-^i 
* tc»f s a z> /c«t>© -^a ^7 a s n-c l> -5 c <h 

[0 0 0 1] 

mwvm-rzimftm ) mmmimm.<DWt. 

coo?-* mrngkmo =f- zym-ftm*; =t>¥~-zt,c 
m7 2itztc&<D7a?7^mmztix^z,mmm 

[0002] 

[Sf^©^i] I C (Integrated Ci rcuit)J&:<b*© 

^©^WlelSS^MttULS I (Ultra Large Scale Integ 
ration))^ £'©£ ^ K^aa^Jfr S<b t <b<,cm&fr 

D (Computer Aided Desi qn) is X f ±B$Vfi£1l.X 

[0 00 3] C©CADV^7-A(Ctt. # ttHSglSst© 
ijjiEXg^^-C^^cfc^tClt^^n/c^©^*^. C 
5 &±i®H-3ai0C A D i/Xf AB, fflZ-t,*. <& 
- 2 3 5 1 0 9-?f&$R. - 2 1 7 5 7 1 

^#R. - 5 6 9 5 2#^$S. ^fI§^4 - 2 2 

1 5 9-5f£3S. iHfP3¥5 - 2 1 6 9 4 7#&$R. ^fP§¥ 

2-415 7 2^sfR, ^ccpg^sn-r^s. 
[0004] croi^fcii^itSdgwCAD^f-A 
«. 

(1 )^n-r^siHi8S^s ; &7'p 9 ^sriB^-rsE s 

DA (Electric System Design Automation)^— JH|© 
(2)>-5 ^ U-^>3>ffl-^l^Jl^REffl©RTL'r-^?r 

4— t&micmffiLXtsr). C©J:5^m#MicJ:0[5I8gl9: 
fh©±S£xm^^?(c3tg-r5 c £*srt s. 

[0 00 5] 

©^Oi-^H^^^-SCi^i'AS^i^S. L,A> 
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[0 00 6] o$9. RTL^-^cMlEUT^P? 

fH!t*3tHrscil/3&>t?#i&:(,». CCD/cab. ffl*©i§: 
tfiSJS i b t r T L 5 s - f ft&tet a Jz 5 tem-S-e <b . 

[0 00 7 ] ##E0J«:_tj£©J: 5 tt»H(c«*raS ti 

©f 1 - * a > e » - * {C^fT 3 1* Z>tctbG>7 

[0 00 8 ] 

m«lH]SS«g©R T L -r- *#Sir- * A# 3 ft£ir- * 
AMMSt, fS^-^A^SKx-^A^n/cRT 
L f 1 - £ SrflfcfcSStff Ltf< U- 5 > FtCfcfit 

A2) 3 4a/c R T L -r- * %SJWil«f L. XWOm i«tB 

msstK^tisufc^- F#xy^-cgs&34vct,>ss&3 

[0 00 9]fi£o-C. *&W<D7 : -$!im$i&lcJ:Z7 : 
JSsnri^R^r. JfimiHiss^goRTLT 1 -**^ 

-* A* SftS. T4i. e©?*-* 
A*> 3 tx/c R T L t^- £ *«*««t#8W*lt AW*t O "C 

SJShti^wsf-i'^^-r?,. -eur. c© 

-C. ^WSB^groRTL^-^e^CZ *S©0ffi 

[ooio] iaflDi^ttf-drjijfflisgBtctoijr. iir 
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©r. t&UJf. gi&£j&3ttfc:/ci i>H©0ffi-r--£ 
**fp*#©wsK: «fc <D <HJ£3n*„ 
[0 0 1 1 ] ±i£©J:5&-r-*#gi$&E{c*ii>-c. b? 

[0 0 12] ±j^£5&7*-**Hffii!g(c::tel,>T\ flj 

-* i-^cTitOBWo-rsfta^iS^-^^^su. fir 

[0013] C©*§^. RTLf*-***»*»W*ai 

AnuiMff #acc «fc o — *«: i tea?*? 3 4vc3&s4»&? t - 
20 ^wsn^oT, RTL7*-**>6a^>i&asa»jg 

Hffi£JiR* f&K «fc K> iff- Wf-Z 3 *x £© 
f. ^"a ^0©Sffi7 : -i'*i^{c^R34T.-5„ 
[0014] ttto. *l%H8-cS^SS^S{i. -^©tSfig 

©A-FC;i7. ®IEfe«tlAS7'n>/7A{{:J:f3-W-^3 
tile 3 > f ;x — r5? . jSjEft^ay^ACCt 0 =i>e»- 
5f©rtS5«:iei3tifc«ffi. cn6©ffi^4D-&. ^5: 

30 [0015] m«. 7 s - ^ iB«^e tit. i^«:«fc«j 

<. R AM (Random Access Memory), ROM (Read Only 
Memory). F D (Floppy Disc), C D (Compact Disc) - 

rom. m>mmmm<oss»s.'jTii£i:ff^r 

[0016] ^-^A^^ISiti. SSf-f© 

A**swf*w-sfe©-c*n«A<. ^mmmcjzz^ 

*A*«raWitWSafi I /F (Interface). FD« 
40 D-ROM«0>M«IIBtSMI^ 6K»^- f4f-fi 

[0017] xmnDtimsffimm*. =>>t- a -^*5 

Wot, ^[elSa^SORTLx-^O^-^AiJ* 
SWWW-SCi. C©7 r -^A^334a/cRTLf r -^* 
i««?lt^^l/-*^^7> FfC^fBLfcy- F 

i. 7 : -^A*34lfcBulERTLf r -^^MM*TL-C 

so 34ar(,>.5^ait^7 :: -^^fiS-r>>c<fc. imic^- 
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[ o o 1 8 ] se or , *«ia©t»*BEttW#^«ttsn 

laiSSaoRTL^-^O^-^AASrSWWW. CCD 

£ ^ *s< 3 > F &c*tj£ Ucy-K #x * i>rgi s tir 
n/cRTLf-^ ££M«*T U r W^HSS £ t^USS i 

^SOIhISS^d * ^ COMB?- % £<&g&c J: 9 

-^sf-^sts©r, aisiiiKieacDRTLT 5 - 
[0019] tcfc. ^^r^^tt^gtam^i^, =i 

tl^ROM^HDD (Hard Disc Drive). n>fc'^- 
[0 0 2 0] */c, *:^X?5^r3>t # ^-£<U*. v 

a»fP*lHfr**K«-c**i«a<. Wlx.«, cpu 

(Central Processing Uhit)£:i#£ LT. CtllCRO 
M^RAM^ I /F^O&a^WX^gjcJ: Q ftffi 

r testis U /c^&SSIj^^ n > tr - Z ccHtf S -if -5 C £ 
[0 0 2 1] 

j: si&a*^- * tDEtt«fi*^r sec 

0, H7Jd«XJSWrtcJ:SSMI«S'7 s -*©f r --5rR|ff 
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-^>£5VT:7P-**- F % 0 1 1 IZffiXMViW? 
;^f>^t7P-ft->, Bl 1 2 KSCJRISW©^ 

10 [0 0 2 2] ^IfcHJCD^- *f&m$$&<Dpm<Dm—<Dl& 

[0 02 3 ] 7^Xf^>3>3{t H2CC^-r<fc^ 
CC % 3>t^-^£»t^^A-K^x7iL/tCP 
UlOl^IIltfcO, COCPUlOlfCIt AX 
^>102tC£9. ROM103. RAM104. H 
20 DD105.FD10 6#^£ft£ F D D (FD Drive) 
107. CD-ROM108^^^ CDK 7^^ 

10 9, F 1 10, v^7X 1 1 K f^^l/ 

-/112, a«i/F i i 3, ?^?nTi^ 0 

[0 024] CCDilfil/F 1 1 3CCiIft*? 
-*-»Jw<2©-"- F»)x70*fi!EB. HDD105f 

©w *ffitw«»3&«*e*c & * tt» 9 - * * > 3 > 

3tmm-C$>Ztc&. CC-CBI51— <D«***Jctc>*#^* 
30 «fflLr»«*Sftl8»«*-r*. 

[0 02 5 ] *^0^0^-^-<-X1t-^*2*5j: 
t;7-^Xf-^3>3r^ ROM103, RAMI 
04. HDD105, FD106. CD-ROM108 

£<, Wtf, CPU 1 0 1 CC««CD»ffl«&fp«:||tfS-tt 
^WJfflJ^O^Afct, FD106 ^CD-ROM 108 

[0 02 6] CWVcCy7 h^x7liHDDl 0 5 

40 ^imc-ox h-^^nr*50, f r -^-<-xi^-^^2 

fccfcc>'9-^X-r--->3>3C0j2iij^tCRAMl 0 4 tC 

»?$ntcpui o i{cs^ffi6na 0 c<dj;mcc 
pu i o i j&saiESc^o^A^H^aiorsaoftiffi 

[0027)^0, 01 CC^-T J: 5 tC, 4^|Sfi©?Bffi 

OT r -^^-^it-^*2icB, ^-^ists^iai 1, ^ 

so *^iS(D^®(Dy-^Xr— >a>3tc«. f-ZK?) 
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1 2 . mxmtf^fB. 1 3 . *muj?w*® 14, il 

15. -r- £ tti^IS: 1 6 . Mfcx.?-< 

■cv-s. 

[0 0 2 8 J f-jrBftf&l 1 tt. 
^2©ASfi©HDD 1 0 5{C*mjtCl«^$n?c3TSO 

[0 0 2 9 3 ^©Hff^-^&J. 04K^-r «fc Mc, 10 
izU^£-^uyx£5?©&g©[s!gg:/a £Ccfi 4 (Cft 

Tt>S©rS4©ff*t£tt:^n ? S^fCA^i 

•So 

C 0 0 3 0 ] J: 9 JM*««Ctt. H«f t -*tt«ffl«rtt« 

x ? ©J: 5 (C^n -j *0©f|fBtCiftg£t-& 

[0 0 3 1 ] RTL^-^ti. 0 5«:iK-r<J:5(C. 
T^aiaiilSSilg© Ui^ £ h =y >X 7 r WOUD&m 
ttfp *s^K»«c dfCJWITKgBaS ?nfc7;^' 'J X A ft 
^c^oy^Ayx h-C£>9. mSI#©^m£(Cj:9^- 

F-i> *T5r#^-T-S Cife<CPU10 1 #iSI!tnJtl& 

c miift <t"cieas 3 nt 1 

[0032] ^lygo^w^^^rv M^-/<^y- 

Alttt, ^©Jc^fc^ttlSit^nfcRTL^-^fe 30 
^-£^-X-tfw-{2©T r --£fBlf#l8:l l(C^jf«&c-r 

-> a > 3 St?- 4? RttSS n-5o 
[0 03 3] iifcO/c^-^IBlt^&l 1 ttf 1 -*-^- 
A2Cc£&34rri>&#s. feTF©&*I#JS 1 2 ~ 
1 7«f5Jtx4>'7-^^r--^3>3^j^$nr*30. 

-^©ram 1 0 4mcmgi2ti-ci,>z>®m7 r atf5J>.ic 
MfcLtccpu 1 0 1 (Dmizmmim^-rz. 

[0 0 3 4] ?-ZAttmi 2tt. 

7— ->3>3©CPU 1 0 l#SifII/F 1 1 3£/J-L 40 
rf-i"<-Xt-^2(0Ati(DHDD 1 0 5*><BBff 

^©i^^-i'^tt^ffit-ciictgsb. maiHissgg 
[0035] mxmm^m 1 3 06 cctf-tj: sec. 

f-^A*fSl 2(C7 ; -^A*2n/cRTL7 : -^^ 

JPRflSW*© 1 4 HSCC^fc-Tcfc^CC. RTLf-fl: 
[0 03 6] «^S«t^© 1 3 i*K»«*a 1 50 
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4iK. R T L f - ? oS^tB LtMMI?; 

RTLf- £©— ;£ t: i {cJKWteS*»f JRK b x— o 

©IftiHijS^-f^flfeiaW*. 0*0. ABfcJIWfKJ:* 

ftBHcBI— $:«$SWc££ia6©aig$j»:f- 
* icSJR^*r(c «fc SffeStfJ^ - £ £ SUIT S C <!: TH 

8 ©fta^is^- * *s^s s n s . 

[0037] mm&fc^wt. 1 5 », f&ntg^x- *©^ 

- r^mmr- ^tcg^-r-s tiwcx ^s&rssi 

<fc *) mmmt. mxmtf^m 1 3 tscmm^&. 1 4 4 
BRTLf-f ^-^-r-^m^^Mvxmmm^- z 

5tST5©t. RTLf-J ©^S;j!p ^> f^S^iSf 1 — 
f i0ffi^(t!c^© 1 5 (if 1 - $IBm#@ 1 

1 ifihmWyf- ^^m-MM^hX — 3©ilf-*1: 

[0038] f-fta*fg 1 6 ». mw£.f&^®. 1 5 
^cj: 0 nyt^ffif 1 - ^© 7 t -r Jisftttzm 

SfSK^LtiUf^fSl 7 4Cx-ftB^J 

^^f-JAASnfcSIf-^^-^'-Kl 10© 

[0 03 9] ^*S. gfif^ 1 7 tt. RAM 1 

TI,»-2.ES DA§©Si?©if.( h «C*tie L-fcC 

P U 1 0 1 ©^SS&^tCffl^ L X *i 0 . 7- ^ (±5^;^© 

[0 040] ±^©«t 5 'SmULZ K> 4 s - 

^K— F 1 1 0^>f^7'H' 1 1 2^©^- F-^xT* 
ftJfflOrll^Sn-E.*^ fOi<*BRAM 1 04^©« 
$SlBttMft«:«Hft2n/cV7 h^^rtcStiEL.-r. 

K->x7*>wi3>f a -d't$,5CPu i o mm 

fPT 2. C t ic J; <3 ^9 3 tiX C ^ . 
[ 0 0 4 1 ] M?lte. 9-«f-fg>3©V7h') 
*T«. Ull/F 1 1 3?r5>Ur7-^^-^1f-^- 
2*>6RTLf : -^*^tH-rci. C©R#W3*i/c 
RTLf- **«bOB«f*J «tCJf*IIUII«f 0 Ti&afif^T 1 

SBt 1 - d?©7 t JU^^riT^ j^tc^-T -5. C £ . 

c©7r-f ;i*s^a?nfcsif- * zmmw&T 
sci. ^©Mss&fp*cpu i o lmtrcnifz-ttztc 

Wl^O^vAibtRAM 1 0 4^©tff8IB^ 
[0 042] ±j^©J: 5J«c^CC*il,i-C, *^©^S§ 
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[0 043] f ur, H5«:mr<t:5«c, ^ffiSffsn 
fcmSHBRfiORTL? 5 -*^ ^-dr^-x-ijw* 

2cd^scdhdd i o scc^-^^ia^nrfc^), >7 10 

- * * 7— > 3 > 3 <DfWt««»f a«: <£ 0 HSIsIS&^S 
[0 044] ^<Om^. ffitf^9-^f->3>3 

1), C©f-^A*UcRTLr-^?:HDD 1 0 5 

[0 04 5] o^c. C(D-BJg#?n/cRTLf-^ 20 

^-xros^ Hi s nt ^ ti t 1 & icjtmm 

W3ftC*^?^S4. S5X H6te<fc^BI8CCjnrJ: 

[0046] ^CDtil^ 0 1 1 (tCnk-T ct 5 tc. «t;£8S#r 
TteRTL-r-^CD— X^^U—^^^ FCC 

Tl. T2), *©-/-F*J»»'r*X9i>aW»*Sti 30 
T^-^SaSft&CXr* * ?*T3, T4) 0 
[0 0 4 7] B5{C«^lfcRTLf 
2tT@^6 8tfgO "input, output, re 
q, wire" ^<Dff-if<E> 6 tet. " CLK, RST, L 
a EN" tj;2>j\r><Dm-^s- FOfiVtmSti. S6(a)Cc 

[0048]^fc 1 OtfB^A^^e^Q*^^ 

— K "setencel " ^M^ht^- Fr-^l^f- 
^SS^n, Cftil#2#Oy-K "CLK, RST" 

mmTzi&2m<D*yi?&§t&$tixmmtb)icm7jk 40 

[0 04 9]PJ«Kc, RTLf-^©l 3ffB*^2 6 
?f@<D "always" 3fcfr6ttl 1#<D;£^-- F "setence 
3" tfi^S— F "CLK. RST, LD, INDATA. EN, UP. RE 

surr i^^tjnt F^-^ucc^-^eas 

ft v Ctl^CDfi-^^- F "CLK, RESULT" ties- 
F "setence3 " £ *WgttZ>b 1 1 #CDx y is 

[0 05 0 ] tt*5, y-Fx-^CD "Stt" 

F<D«ao*^-rfco-c*t), A^fi-^w: 50 
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"input" , tB^?fi#« "output" , \si>7.%\X "re 
g" % -feu**** M ser , A]ffS» "add" , &&8t* 

"sub" . "wire" S§Sfafc«-*tt "wire" , Xtt "m 
odul" v UTmiZ2tlXi>Z> 0 

[005 1 ] Jlfc. -/-F^-*© "A*/tB^b-> 
fT itt. ^<D^- F©@BS^P^^^fllLri*SA 

F "setence3" A^t*>^ "CLK, RST, LD, INDAT 

a. en, up" (Z)6<srm^?f>^ "result" oiir^) 

[0052] F-r-£<D "U^;b M <tte, tt} 

SJ^ISO^-F "result" cdu^M* "0" 
0. Cft^nlg/cttBu©©^- K0K;l/tt "n" r 

[005 3] -7?. x *5^-ir© -te«s/*^ffjt:> 

f-^Wl OfOx^^t |o)S(a yos— F-r— ^ 
;KD3#y- F "up" ©tB^ffliJcr)^ l tr>i l 
F "setence3" ©»6 f>i^«. 
[0 0 5 4] ft*. ±a5©J:5«:«S:«Wfr*flE3hS 
FiX9^i(DKM^O ^ ^S<Dcfc^0CZ1^7cW 

ttRTLf-^ ©«XIBWtCC J: D^£3 ti x 
[0 05 5] _bj$CDJ: 5 CC R T L f*- 

ntaiigf- ^^^£3 ft* <h y s 
4), x^^iswsnrwiwjB^-^^^flE 
Sti4cxr*^^S5)o ^c^. ccr««S»ccfl»S:» 

[0 0 5 6] RTLf-^ CO-X^XJWUKW ZtiZm 

(^f^'Eix cnr^sn/ciiHffiHiK^^-F^ 

Fx-^CCiifl03n-5C<hr. B8 (a)CDJ:5^^- 

PKUcRTLf-^t«l 3tf@CD "always" ^ U 
[0 05 7 ] mmtc. «fiBBKfe^'«*->«t*S*i(^ 

f>>7'E4), cn-c^^n/c^iniffio^-F^-^ 
^i^nty- F^-^u^c^-^^^ti^c^^ 

^'E5, E6) e «SBlsII8W-bU^d»^ia»S«:ffl^ 
-r^fcCD-C, mx-&. i5^L/cRTLf-^r 
tt, 14, 17. 2 0, 2 HfSCD "if" ^-feU^d? 



n 

[0 0 5 8 ] 4tfgO "if" XCC&g 

■T^xh, *<«fefr<Dfi# "RST" #S( = !)©<!: *CCtt 

1 5tT§<D " RESULT" CC "0" hZft, fi*^ "RS 

r l)<D<fc£CCtel 7?fB© "else •••" fe(P3£> 

«M^#»tS*i*. CCDtctb. RTLf-^©14^@ 
*>6 1 7?fgcD "if" W# "RST .8CJ:0»W3 

ft£-feU^£CCfB^U Ctlffl8(a)(D^-Kf-^ 10 

O^- FCcttjfcL/tx r^«?titx ? ^-r-^U 
tC^-^^^n^Ci-CCX^^^E 7. E8), RT 
1.7*-* co*K»#f CC <fc * <£>£JiR#5£7 

[0060im«, SSCC^L/cRTL^-**^ 

^flEStlS. cfcO^ttffJCCtt, I5(DRTLf-^(D 
1 3tf@<0 "always" l£fr60 8 (a)CD^— F-f— ^Jl/ 

©7S©U^^y-h\ 14, 17. 20, 2 Iff a 

© M if 5:^8, 9, 10, llfotb^^y- 
h\ 2 2tfg© £>6 1 2#<D»D|?l^- 2 3 

tfSCD "-1" frh 1 3#<D«»g-/- F, 

[o o 6 i] 2 e>cc, it^:)SWoia^i[5»icc^:Mjs«T 

r*>S@C0fs-^^— F "CLK, RST, LD, INDATA. EN. U 30 
P, RESULr ^#^2ft£<ErC, COi^ftSi©^ 

- F*8N»-T*x ? tirraHCb )<E>x * 5^7* 

-^uc^-^ssasti*., 

[0 06 2] CCDJ:^CCRTL^-^CD— 5;r«X»*T 
iXWi^7t^i(Xf77*S4, S5), 0 1 
0 CC^rT 5 Ct % XoWi^Jli S ti 7- 9 :/ 

S6). RTLf-^ <D±^hWflm&T- Z 

[0 06 3] CCD^^trCRTLr-ZCD^JCft^mmm 
mir-Z&£j&$tiZ>£. COlWtmm&y'-ZCDS- F 40 

[0 064] xvMfctfittciz^ mmi&&mz*j3ifi& 

^mA3WHBO«JS3WH»Wa©'C, 0 1 3CC^TJ: 
n^C^-r y ^"P 2)„ 

[0 06 5] m*.a* ms^mfr^temmmm^-^o 50 
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1 4#<E> " RESULT" 1$m%<OS- Fi LraiRS 

04 (c)CC7jVrJ;5tt:. CftCcftiSbteS^x-* 

[0 0 6 6 ]o^fCC v COBJfc^-fOBffi^-^Cte 

fe«8EBasacDfli— ©ta^i^stia "resulv* © 
*rY^rS]r^THi?c^^(0. 0)©GBM:e« 

[0 06 7 ]o:gfCC, COcfc^tCiBSSn/O- FOST 

®tcs*t s nr 1 > * y - f #x ? t?^ - £#M u r 

[0 0 6 8 ] KTifcLfc " RESULT" <DS- FOA 

*cc»i 3#©x-;^3&ssjKstirc^©T k cn#tb 

I&CCJ8tt3ft-Clr>£7#<E> "reg_RESULT" sftSfOfgCD^- 
FiUTfcttiStiS. 04(b)CC^ir<£5CC v ctxCC*t 

09CC^TJ:^CC V " RESULT" 6C*tlyTX2rifiJ#ig— T 

[0 0 6 9 ] 0 , —m<DS - h'(DM&lC—m<DS- 

scca«©-/-F3wi?arri*B^«:B, *©xaiaBEi 
-u-cjucoy- F©ffl»ccjtjcurx*rsiK:»iS[Sn 

[0 07 0] ±a©ct5tt«HC^^^^P 1-P6)tc 
J:0^Pcd^- F^0^-^CCg^Snri2S?n^ 

tl(^X^^P7, P9), *<Dx*vV>imt3tW§L1iC&>* 

[0 0 7 1 ] cnrESSti/clliS^n^ ^©HJfJf 5 - 

J^r^o CCD J: ^ Cc^®^- ^Oi^Tt^i (X-r 

^'S7x 0 1 occ^rrj^cc ^ommf-^(ov 
cc^$ti(^T-^^S8). -zv^j zy~-)WDftM 

[0 0 7 2] ^HSfiCDJKJBO^^^T^ hlf-A^X^ 
Aid JbaSOcfc^CclBtt^o^^OBBB^-^*^- 
ftftUfcttBr. WaolHHHBKWDRTL^-dr 
^■r-^A^*r>S<t, Bgcc^-TJc^Cc, CCDRTL-r 
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[0 0 7 3 ] /c/cU C©<fc5«C«W««iaatt^«r 

Aim W&<Ds-*r4 *v->i>i>&mttcmgi$tiT:te 
a**H#Stt^3tiS<Z>r, SMfflsSStifc^a* 

r«&<, *©5©*i^0&l>fBHr&a©^£WF 

*g^T^ C i <> pJtTC ^)6„ 
[0 07 5 ] ±fB»«Ttt— MV^f - 

> htf-^>X^A 1 W^Of-^ffilgSiLt 
^L/t#. C©J:5&^-*te3»B*:**> FTP 

[0 07 6] S e>CC, ±8BJB»-CttR AM 1 049JCV 

TCPU 1 0 1 *s»fp-TSCiCCj:0. ^-^-Xlf 

S*«a&ffiWtC||^Stl*Ci*«SO/c. L^U CCD 

Ml 0 4«CCtSlfl-r*id:fcCC— 85*^- F9x7£L 

r«flrr s c £ & pJ1^r£>£ 0 

[0 07 7] £fc v ±iS£«rttCD-ROMl 0 8W 
WHDD 1 0 5tC*f5«:^>X h— Jl/StiTVSV? 

h^^T^-r-^-<-X-tf-^2CDeS&B$&CRAM 1 0 
4lC»?3tl, C©<fc5fcRAMl 0 4tetettStlfcV 
7 h-)x7^CPU 1 0 l#K#ffi£Ci*S!SO/c 

C<D<fc5&V? h->x7«rHDD 1 0 SM&JftUfc 
S*CPU 1 0 lCC*iJfflStt£C<fc*\ ROM103JC 

[0 0 7 8 ] 3 #i*rmo®x^t»fgiB««(*^ 

&£FD 1 0 6WD-ROM 1 0 8tCV7 h^*T£ 
♦Sttbrte*, COFD1069*»e)HDD105*R 
AM 1 0 4CCV? h^T^r-f K -;U"f4 C <h pJ 

sir*s#, c<Dct^&>f>^ h-^fr^ci^ 

<FD1 0 6f^^CPUl 0 U&JV7h')*7%i8 
[0 07 9 ] #^CDy-^X7 x ~>'3>3^ 

v 7 h9*r«:J:0*!lt6«6, toy 

h^x7^CPU 1 0 1 «*»ot»|tfSIWt 



(8) «W2000«2 59 6 7 7 

14 

[0080] mutt* tgm<o*'<\s-T4'>y*sxTJ* 

^UStStiri^^-^X^- Sx 3 >3^(c 4 CD-R 
OM1 0 8^t««Et«i#CC±0T^y^-^a>y 

>3»©#«*a*ieKTSy7 F^*T«. 77'»J^r 

b-&r3|3iSti£0!>r» t^U-r-/>^>Xf A(cft 
Wi^©V7 F-)x7lffl«EWI»©7^^-- 

[0 08 1 ] 

[0 0 8 2 ] ^miV^-zmm^fc&Z^-Zi&m 

lr»Stt»C, JHMS*«©RTL? ff -*#^-*AA 
*A#3tiS£, COf^A^StifcRT 
L <r - * * fltS:«W*©^«S:fiS4Fr Ltt^u-m 
FtejtiJSl/Jte^- Fa^xv^-cjftMStirir^&lft 

tEisi&s <b ccsctjs u/c s-Ftfis-v i>xmm $ tire > sua 

30 f-^©y- F^HJB^-^CcHjft^Si t feccxy 
*JR»Ett«:aSSUrHaB4fiE*©*5^n * ^0<DHK 
r-^f-^t^ciUD, *«@?§^gcDR 

Ci^tt, RTLf-^^6^n^i^Mt^ 

[0 08 3 ] _ti£<D X *> fc-r- ##iS3^C4o<,> 

r. Hffi^*l8W:<t0f r -*^jacStifcHffif t --**s 
»if^ ^^®ccj:9^ai^S^ti^c<lb«:j:»3, g 

40 cti*fHI»©waccJ:0llB^offia6c«jE 

[0 08 4] Hffi*JiJS*a«:j:0f ? -**jiS3ti 

«*3&>o2Ui6c«!-r & J: 5 a c t #r ^ . 
^W^g^c 6cfl?*r 3 tir WBtWt^ - ^ ^ 

50 ^CCcfcO^ffi^-^^^^^^^^ci^cfcO, R 
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[0 08 6] &&W<DfiM%mMmctem2tiX{,>2,7- 
ORTLf-^©f-$A^*ftfffil tCD^-^A 
^iSx-^^RS^SiifetC, ^--^A^SftfcRT 10 

C£«:J;9. JgfflH^gcDRTL^-^e^a ;- ? 
SC^If-^^giil&StiCt^-c^, RTLr- 

20 

[11] ^^©^-^^S^gODjIJfeCD-^SI-C^S 

[02] ?^-<T> Hf-^->^fAO- Sp-C&S 1 ?- 
[03] i»7^7> ht-A--/^7 i AO^Wl^t 

[04] &m<Dmi§7av ?<Dm^~$*m-*m5m 
-e&*>. 30 

[0 5] ^SlHlSS^SORTL^-^OfB^S^-r 
«5£0-C&£ o 

[06] $^twc£Sf&a#&^-*©i2l&*t®£^* 
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[0 7] m^mmicji^mmm^- f^-fm^^ 
vk-rm^m^^ ?0-c&s„ 
[08] xrmmtc^zt&mm&T-zoizijm&z™ 

[09] 7 r -t5?^s§n/c0S7 r -^^-r-/a ?^0 

[010] y-i'X-r-^a^tCi^-^-^^a^rft© 
[011] «£j^©1f:7^-*>£^r:7 0--^*-- 

[012] XM^«cD-y-^;u-g : ->?r^-r>'o-^ + - 
[013] 0B^-£©£j^3©1f ^-^^vr 

[^©I»B^] 
A 

3 •7-^x-f--> 3 > 

i i ^-^let^s 

1 2 f-fA^fg 

1 3 tg:a3?tfr£e 

1 4 ScDiUi?^© 

1 5 

1 6 T-*mtt& 

17 ifxf-f^S 

10 1 3>ba-Ji©£(*-C*?.CPU 
1 0 3 5ROM 

1 0 4 tt*8fetf0S#-C£>*RAM 

1 0 5 t#$8iEtsi&ffc'C & 2> H D D 

i o 6 ^sfd 

108 «#gf2tt^ft-C*^CD-ROM 
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CH5.] 



[Bin 



BQdUli CHTfO <CUC. RST. W» % CTL, IN DATA, RESULT): 
input CU. RST. UP: 
Input [3:0] IN DATA: 
input [1:0] CTL: 
output [3:0] RESULT: 

leg K:0] RESULT: 
wire LD. EN: 

BSSign L0 = CTL(D1 4 CTL11J : 
assign EN » CTL ED] I CTLtllt 

always £ (posedge CLK) begin 
it (RST) 

RESULT <=0: 

else it tim 

RESULT <= INDATA: 

else i1 (EN> begin 
it <UP> 

RESULT <= RESULT ■•• 1 : 

else 

RESULT <= RESULT - 1: 

end 

end 
endnodule 
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